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Orig Pub: Przem. spozywezy, 1957, 1, No 8, 361. 


Abstract: A more precise method of methanol determination in 
row materials, half-products and finisned products 
of the alcohol industry is recommended in the case, 
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ethanol was in the range from 0.03 to & by volume. 
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Mtle : Difficulties in Beet-Sugar Production Connected 
With Coanges in Composition of Beet Pulp. 


Orig Pub: Gaz. cukrown., 1957, 59, No 12, 321-324. 


Abstract: A description of physico-chemical changes in the 
beet pulp under the influence of the outside medium 
jig made. The change of the beet pulp composition 
in the operating period of 1956-1957 (the amounts 
of cellulose, hemicellulose and pectin substances 
was determined), as well as the properties of the 
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Treatment. 


Abs Jour: Referat. Zhurnal Khimiya, No 21, 1958, 72147. 


decomposition products were studied. The total 
decrease of the pulp quantity (mainly at the 
expense of pectin substances) was 0.13%, which 
resulted in a decrease of the pressed pulp yield 
and an accumulation of decomposition products 
(mainly compounds of molecular weight above 5,000) 
in the diffusion juice (up to 350 g per liter). The 
presence of nonesugars hampers the purificetion and 
crystallization of the juice. 
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Title : Characteristics of Stercotype Activity of Large Cerabral 
Hemispheres, 


Orig Pub : Nauk. zap. Kievsk. un-t, 1956, 15, No 12, 127-138. 


Abstract : In two dogs, in order to achieve stereotype interchanges, 
a positive stimulant (PS) was used 6 times, and a diffes 
rentiated stimulant (DS) was uscd twice (at 3rd and 6th 
place) with 3-minute intervals. The motor reaction con« 
sisted of passing through a labyrinth which was composed 
of 4 parallel sections. Aftor fixation was achieved, 
stereotypes were reproduced in their entirety when one PS 
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5S, 2200 8/126/60/009/02/031/035 
AUTHOR: Dutchak, YaeI. £032/E314 

TITLE: On the Structure of Liquid Antimony v\ 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2, 
pp 314 - 315 (USSR) 


ABSTRACT: So far, no quantitative data have re reported on the 
character of the short-range orderjjin liquid antimony. 
We have carried out an X-ray study of liquid antimony 
near the melting point of that material (640 °C). The 
X-ray photographs were obtained with copper radiation, 
made monochromatic with the aid of differential filters. 
The specimen was placed in a ceramic micro-furnace and 
the temperature of the specimen waS measured with the aid 
of a chromel-alumel thermocouple. The specimen was in a 
hydrogen atmosphere throughout. The X-ray photographs 
were examined with the visual MF2 microphotometer. The 
intensity curve (Figure 1) for the X-rays scattered by 
Liquid antimony shows three maxima. A subsidiary maximum 
is observed at sin ¥ /A~% 0.250 . The short-range order 

Card1/3 is analysed with the aid of radial distribution curves, 


un 
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using the equation: ai 


2 2 oF 
aver“e@(r) = MYr eC, bo s . i(s)sin srds 
hd 


° 
where: I, “ 
i(s) = sar eal. 
£ 
In these expressions I is the observed intensity in 


; d.e ; 
electronic units, | f is the atomic factor and eC, 


is the mean density. The parameter s is defined by 7 


s = 4AY sin, /r e 
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On the Structure of Liquid Antimony £032/E314 


' xe (Figure 2) has maxima 
r = 2.85, 4.0 and 5.65 + The area under the first 


maximum was used to determine the coordination number which 
was found to be 6.8. Tatarinova (Ref 1) has studied 
antimony in the amorphous state and found four atoms on 


the first coordination sphere (r = 2.85 A) 


« In the 


crystalline state there are three atoms at r = 2.85 &. 

It is, therefore, concluded that antimony has different 
structures in the crystalline, the amorphous and the 
liquid states. There are 2 figures and 1 Soviet reference. 


ASSOCIATION: 


L'vovskiy gosudarstvennyy universitet im. I. Franko 


(L'vov State University im. I. Franko) 
ee ee ee ee ee 


SUBMITTED; 
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Dutchak, Ya.I. E073/E335 


oe 
Coordination Number and Structure of Liquid Metals 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6, 


ABSTRACT : 


Cardi/2 


pp 88% ~ 891 (USSR) 


In investigating metals in the liquid state by means of 


X-ray or other diffraction methods, the coordination 


number and the radius of the coordination sphere are 
determined from the obtained curve of the radial distri- 
bution. The coordination number is defined as the 
number of atoms at a distance r from the atom considered 
as being the central one. It can be seen from the very 
definition of the coordination number that this number 
provides a quantitative characteristic of the short-range 
order but gives no information on the 

lattice (on the structure) which forms the basis for the 
given short-range order, ive. the coordination number 
does not give any idea on the spatial distribution of 
particles composing the liquid. The structure of a 
liquid should be characterised by some "lattice", the 
atoms of which have a distribution as determined a 
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Coordination Number and Si hacites of uEQee4 d2eals 


experimental results (the curve of radial distribution), 
i.e. it is necessary to determine the lattice which forms 
the basis for the Siven short-range order. It is con-~ 
Cluded that the str cture of liquid metals is characterised 
by that "lattice". {the "blurring" of which yields the 


the liquid but it determines the degree of perfection of 
the "lattice" which characterises the given metal in the 
liquid state, There are 2 figures and 7 references, 

1 of which is German, 1 Swedish and 5 are Soviet. 


ASSOCIATION: Li vovskiy gosudarstvennyy universitet im. 


Iv. Franko (L'vov State University imeni Iv, Fr co) 
“eS Snsversity imeni Iv. Fran} 


SUBMITTED: December 23, 1959 y~ 
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fig. 30 noo10s1251~1252 0 '60. (MIRA 13:10) 
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(lead) (Coordination number) 
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AUTHORS : NMykolaychuk, O.H. and Dutchak, Ya-1. 

TITLE: Preparation of Hg S microfilms and the kinetics of 
their crystallization 

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, V~ 6, no. Ll, 1961, 
136-137 

TEXT: ‘The semi-conductive properties of sulphides of the PBs type 


have recently aroused great attention. ‘The authors in this short 
communication give an account of the %-ray study of Hge microfilms, 
because until now the properties of Hg> as gemiconductors have been 
studied on thick samples only - Microfilms of Hg:: were obtained by 
sublimation in vacuum (1L0** ~5+10*?mm; of cinnabar and metacznnabar. 
The compounds were placed in a quartz crucible (3 x 35mm), heated ; 
externally with tantalum wire heater, the temperature controlled by yf 
a chromium~aluminum thermocouple. _ For studying erystallization 

kinetic, microfilms of 10~9.5.107’ cm thickness were produced. In 

the above range of thickness, the films were amorphous, as shown by 
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A-ray photographs; the crystallization occurred after heating with 
electron beam for 10 ~ 25 min and without heating, this process in 
vacuum lasted 20 - 28 hours. The metacinnabar microfilms of this 
thickness are very stable at room temperature and the conversion 

of metacinnabar to cinnabar took place only after prolonged neating 
with an electron beam, or by heating in a vacuum oven during 25 - 

350 min at 15002, at room temperature this conversion (in vacuo) 

took 80 hours, the process being a gradual one, after 40 hours %-ray 
photographs showing the presence of both Hgs- the cubic and the hexa- 
gonal ones. The authors express their gratitude to M.V. rashtsovs'kyy 
and 5.B. Savitskyy for their help. There are 1 figure, 1 table and 

3 references: 2 Soviet-bloc and 1 non-Soviet-bloc. The reference 

to the inglish-Language publication reads as follows: R.‘/. Hoffman, 
R.U. Vaniels, E.C. Grittenden, Proc. Phys. Soc. 64, 492, 1954. 


ASSOCTATION: L'vivs'kyy derzhavnyy universitet im. Iv. Franka 
(State University of L’vov, im. Iv. Frank) 

SUBMITTED : May 18, 1960 
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AUTHOR: __Dutchak, Ya.—I+——_ 


TITLE: X-ray Study of the Structure of Liquid Aluminium 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.l, p.124 
TEXT? X-ray studies of liquids yield the coordination number 


and the radius of the coordination sphere. These numbers do not 
provide a complete representation of the structure of a liquid. This 
structure should be characterized by a certain "lattice" whose 

atoms are distributed so as to give rise to the experimentally 
observed radial distribution curve. In practice, such a "'Yattice" 
can be chosen by ‘smearing out" theoretical lattices made up of . 
spheres having radii equal to the interatomic distance in the liquid 
using the formula 


n, ro o(r - r.)? +S 
ste) <0 eee ow | J 

. (a + 4Dr .) 8 

where n_.is the number of atoms at a distance fr ' from the atom 


which is taken as the central one, D is the coefficient of structur~- 
al diffusion, a = 2kT/f, k is Boltzmann's constant and f is the 
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quesielastic bonding factor. The present author has used Al 
specimens at 670. 700, 730, 760, 790 and 820°C to obtain X-ray 
patterns. The radial distribution curves shown in the figure ee hs 
were obtained from these patterns. The dotted curves in this figure 
were obtained from the above theoretical formula using a cubic face- 
centred lattice. It is, therefore, suggested that the short-range 
order in liquid aluminium is based on the cubic face-centred lattice. 
There are 1 figure and 3 references: 1 Soviet and 2 non-Soviet. 


(Note: This is.a complete translation). 
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AUTHOR: Dutchak, Cre tae 
TITLE; Short-range Order and Froperties of Liquid Bismuth 


PERIUDICAL: Fizika metallov i metallovedeniye, 1901, Vol. li, 
No. 2, pp. 290 ~— 295 


TEXT 3 The present authors have carried out an X-ray study 
of the temperature dependence of short-range order in liquid 
bismuth and simultaneous measurewents ol tue resistivity and 
viscosity. The X-ray photographs were obtained with copper 
radiation, monochromatised with the aid of differential filters 
(nickel, cobalt) . The X-ray photographs were examined with 
a visual microphotometer (Vq- eo (Me-2), Fig. 2 shows some 

of the intensity curves obtained for liquid bismuth, These 
curves have three maxima whose position and character change 
with temperature, These curves were used to obtain the 
radial distribution curves with the aid of the equation 


(1) 
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where 4it r*(o(r) is the number of atoms in a sphere of 


radius r ard thickness dr , 4 is the intensity in 
electron units and i(s) = (I/f') ~ 1. s = 4-~ sin t/rA . 

In Fig. 3, the experimental curves are marked "1" and the 
theoretical curves "2", The radial distribution curves were 
used to deterwine the temperature dependence of the radius 

of the coordination sphere and the coordination number. Table 2 
gives the temperature dependence of sin. /A , r, n, and D 
for liquid bismuth, The coordination number for liquid 
bismuth increases from 7.2 at the melting point to J.1 at 

300 “C. Further increase in the temperature leads to a 

linear reduction in the coordination number with temperature. 
1t was found that the short-range order in liquid bismuth 
appears to be based on the hexagonal, closely-packed lattice. 
In Fig. 3 the dotted curve was evaluated with the aid of 

the Prinz-Glauberman theory (Re& 10-12). The temperature 
dependence of the structural diffusion coefficient (Fig. 4) 

is of the usual type and the results obtained are in agreement 
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with those reported by Tzvetkov (Ref, 8). The electrical 
conductivity of liquid bismuth wags wéasured by the rotating- 
magnotic field method and the results are shown in Fig. 5, 

in which tie conductivity is plotted along the vertical axis 
and the temperature along the horizontal axis. As can be 

seen, this rapid change in the conductivity in the neighbourhood 
of the melting point (indicated by the arrow) is due to re- 
arrangement in the short-range order structure, which is in 
complete agreement with the X-ray results. The viscosity of 
liquid bismuth was measured by the oscillating-cylinder method, 
The kinematic vicsocity \V is plotted as a function of 
temperature in Fig. 6. The above values of the kinematic 
viscosity (in cm“/sec) were used to determine the activation 
energy F given by 


My 
F = RT In— (4) 
nH : 


x 


where R is the gas constant, 
M is the molecular weight, 
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N is the Avogardo number and 
h is the Planck constant (Gleston et al - Ref. 19). 
The activation energy f (in cal/mole) is quoted in Fig. 7 
as a function of temperature, Again, a discontinuity 
associated with changes in the short-range order structure is 
observed, Acknowledgments are expressed to Professor A.Ye. 
Glauberman, Docent A.M. Muzychuk and A.G. Mikolaychuk for 
valuable advice and interest, 
There are 7? figures, 2 tables and 21 references} 12 Soviet 
and 9 non-Soviet, 
ASSOCIATIONS L'vovskiy gosudarstvennyy universitet im, 
Iv. Franko (Lvov State University im. 
Iv. Franko) 
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Temporature, Intensity Curve, 

° sin J/A 

Cc : 
0.170 0.240 
0.170 0.238 
0.169 0.236 
0.168 pe 
0.1638 - 
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calculated by successive approxim:tions. The results of the exveri- 
mental determination of the viscosity of the above-mentioned liquid 
alloys, at various temperatures, are gshovm in a figure; the viscosi- 
ty of all the investigated alloys decreased with temperature. The 
non-monotonous decrease in viscosity (with temperature), in the ca~ 
se of the eutectic liquid alloy Sn-Cd, is an indication of e change 
in the short-range order. This assumption was confirmed by 4-ray 
investigations of the liquid alloy. fhe free activation energy # 

. 
wes calculated by the formula: F = RT ln i, wnere Ris the gas 
constant, T - the absolute temperature, M-~ the molecular weight. 
The temperature dependence of the free activation energy of viscous 
flow is snorm in @ tigure. The free activation-energy increases 
with temperature. The viscosity investigations showed that in the 
case of an eutectic liquid Sn-Cd alloy, there are regions with 
structurelly-pure components, whereas with increasing temperature, 
the various types of atoms are statisticaily distributed. There are 
2 figures and 9 references: 7 Soviet-bloc and 2 non-Soviet—bloc. 
The rererence to the English-language publication reads as follows: "4 
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AUTHORS : Dutchak, Ya.I., Mykolaychuk, A.G., and Klym, N.M,. 
TN rrmctsanancene Ts 
TITLE: An X-ray investigation of the structures of certain 


metallic liquids. 


PERIODICAL: Fizika metallov i metallovedeniye, v.14, no, 4y: a208 
548-554. 


TEXT: It is considered that the déteraction analysis of 
liquids is satisfactorily developed, -and even complex liquids t 
present no great difficulty as regards making the experimental 
measurements. The theoretical interpretation of the results -is | 
still uncertain, One-component liquids can be treated by either i 
of two methods: a) the positions of the diffraction maxima can 

be compared with those in curves from solids having the same first 

coordination sphere, or b) the theoretical scattering curve can 

be calculated for an assumed radial distribution by the method of., 
krins-Glauberman and compared with the experimental. In general : 
these methods agree for materials which are close-packed in the’ | 
solid state. Only the second method is suitable for loosely-packed 
structures, The first method does not enable small changes to be 
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close-packed in the solid state have been studied: €.g. Al, Pb, Bi.,/ 


Sb and Ga. The tomperature variation of the coordination number 
(C.N.) for each of these liquid metals waa found. In general, the 
C.N. falls with increasing temperature but Bi shows an anomaly 
where there is a maximum at 300 °C; Sb is similar. Bi appears to 
be hexagonal closely packed in the liquid state. Al and Pb are 
face centered cubic. For Ga the maximum C.N, is at the m.p. 
Binary liquid alloys were studied in spite of the difficulties in 
interpreting the results, Sn/Bi, 4:1; Bi/In, 4:1; Sn/Cd, 2:1; 
and Ga/Sn, 11.5:1, were examined. In the first two cases it was 
assumed that the two kinds of atoms were statistically distributed. 
A model of the average structure of the two separate liquids was 


i 
| 
! 


L 


used. {Editor's note; in tables 2 and 6, Zn appears instead of In: 


but this is probably a mistake.) These liquid alloys seem to be 
hexagonal, closely packed. The second pair of alloys are of 
eutectic composition and for Sn/Cd the distribution appears as in 
the solid at the mp. but statistical at higher temperatures; for: 
Ga/Sn the distribution is statistical as regards type of atom. 
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AUTHORS: _Dutchak, Ya.1., lym, N.M., Mykolaychuk, A.G. 


TITLE: On the structure and properties of InjBi alloys in 
the liquid state 


PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.5, 1962, 
787-789 


TEXT: The electric conductivity and kinematic viscosity were 
measured and the curves of the intensity of X-ray scattering and 
radial distribution of the atoms determined. Conclusions: 

At the fusion temperature the atoms of In and Bi in IngBi are 
distributed in the same way as in the solid state. Redistribution 
of the atoms takes place between the fusion temperature and 120°C 
and at this temperature the atoms in InoBi are distributed 
statistically. Further temperature rise leads to a regular 
decrease in the average coordinate number similar to that 
occurring on the transition of solid solutions into the liquid 
state. There are 5 figures and 1 table. 
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AUTHORS: _butchak, Ya. I, Stets'kiv, 0O.P. and Prokhorenko, V.Ya. 
TITLE: On the thermo e.m.f. of Liquid couples 
PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.5, 1962, 
. 789-791 
TEXT: The following liquid couples were investigated: 


the temperature range: between 380 to 820°C. The authors assumed 
that E consists of two components: the contact component due to 
the temperature dependence of the contact potential difference 
and the volume component due to diffusion of the current carriers 
fram the hot to the sa joint: : 


Pb-Sn, Sb-Bi, Pb-Cd,; Ph-Bi, Sn-Cd, Sn-eutectic alloy lead/bismuth,in ‘i 


4 E dE, ; 

| Ba (sar? ayo? (2) 
where Ar - difference between the temperatures of the hot and 
cold joints, BE. - contact potential difference, The thermo e.m.f. 


was measured on couples produced from two quartz tubes of 1.5 to 
2mm dia. into which the investigated metals or alloys were nlaced 
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and the contact with the liquid thermocouple was by means of Arico 
-dron, which is stable in the metals and alloys beiny investigated. 
.The thermo e.m.f. was measured by a compensation method in a twin 
.furnace, the top part of which served for maintaining constant the 
temperature of the "cold" joint. For Pb-Sn and Sn-Ccd couples, the 
thermo e.m.f. increased up to thie temperatures of 520 and 490°C, 
‘respectively. <A further temperature increase brought about a drop 
/ ain the thermo e.mf. In the Pb-Sn couple the lead was positive up 
to about 585°C, then tHe sign of the therno e.,m.f. changed; in 
the Sn-Cd couple the change: in sign occurred at about 650°C. In 
Pb-Sn couples there is a change of sign twice, since in the solid 
state tin has a positive polarity. In Sb-Bi thermocouples the : 
thermo e.m.f. increases continttously but there is a bend in the 
temperature range 700 to 728°C, A similar pattern was observed 
for Pb-Bi couples. The thermo e.m.f. of tin-eutectic Pb-Bi 
couples decreases with temperature and there is a change of sign 
at 590°C, i.e. the Pb-Bi cutectic alloy becomes positive. The 
temperature of the "cold" joint was 360°C for the Pb-Sn couple, 
380°C for’ the Sn-Cd couple, 665°C for the Sb-Bi, 400°C for the 
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Pb-Bi and 235°C for the Sn-eutectic Pb-Bi, There are 5 oe 
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zt AUTHOR: Datchak, Yae Ie: Panag Pp. Y 
ea ae are Pee vi v 4 bo 
: TITLE: Viscosity and eleqtrical conductixit: of BieSb alloye in liquid state 
er SOURCE: Fizika metalloy i matallovedunive, vole 15, nos hi, 1953, 622=60h 
TOPIC ey Saag alloy , sic 6lectrical conductivity 
i a 
ABSTRACT: ' Physical properties ofl liquid Bi-Sb alloys were measured, and an attempt: ; 
was made to determine, on the basis of the measurements, the rost probable nature 
of the short-range order in the liquids. The Sb concentration in the samples 
au Started with LOf and was increaged by 10% to 90f, Samples weighing 12 g¢ were 
miele place? {tn vacuu-sealed quartz ampules, and their viscosities and electrical cone 


te on 


ductivities were measured with @ device similar to that of V, M. Glazove The kine; 
matic viscosity of the liquid alloys was caleulated according to the Yes Ge Shvide 
Kovskiy formula, The electrical conductivity was measured by the relative method, 
with liquid lead and tin serving as standards. The increase in the kinematic vis- 
cosity with the increase in temperature followed the exponential law, The electrin 
cal conductivity fsotherms were in liquid alloys similar to those of g0}3d soly- 
“tions, and atomic correlations in the two states of elloys were alike. The authors 


& conclude that the nature of the shorterange order does not change in liquid alloys. Pere 
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’ PITLEs Structure of thin films of GaSb in ‘the amorphous state 
SOURCE: Kristallografiya, ve 9, now 1, 196k, 106-108 


“TOPIC TAGS: GaSb, structure, thin film; amorphous state, electron diffraction, 
line intensity, radial distribution, heat treatment 


ABSTRACT: The authors have investigated the structure of thin amorphous GaSb films 
by means of electron-diffraction studies. The films, 300-700 A thick, were ob~ 


‘tained by sputtering in a vacuum (107-4 - 5*1079 ma Hg) on a Zapon base. The tem- | 
‘perature of the vapor at sputtering was 450-500C, of the base 200, and tho interval! 
_of sputtering ranged from a few seconds to several minutes. Curves for intensity 
_and radial distribution were plotted. Very little differonce was observed for — 
untreated and heat-treated samples. On the radial-distribution curve a peak . 

appeared at 2,65 A for both kinds of samples, but the area under the peak for bo. 
: untreated samples was 11.3 as against 11.6 for the treated samples. A second peak : ... 
“appeared at 4.30 A for the untreated sample, at 4.35 A for the treated sample, with 
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the areas under the peaks being 56.1 and 61.5 respectively, The authors conclude 

that the thin amorphous films of GaSb have a structure similar to the structure of 

crystalline GaSb, and this structure is preserved down to the temosrature of 

_erystallization, "In conclusion, we consider it our pleasant duty to express our 

“thanks to L, I, Tatarinova for her interest in the work and for valuable advice,!! 

We. Orig. art. has: 3 figures, ‘ 
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SOURCE: Fizika tverdogo tela, v. 7, 20. 7, 1965, 2213-221h Do 
TOPIC TAGS: indium alloy, bismuth glloy, crystal lattice structure _ gt, nD oo Ze 


ABSTRACT: ‘The authons have shown earlier (FMM v. lh, 787, 1962) that the atoms . 
of the indium and of the bismuth are located at the sane positions in liquid InoBi 
| at the melting temperature as in the solid state. ‘Yo determine the influence of 
| the segregate state of the matter on the coordination numbers and the interatomic 
| distances, the authors investigated the distribution of the atoms in anorphous 
| Inshi by an electron-diffrection method. The samples were prepared by evaporating 
InzBi in vacuum, and the maximum thickness at which the condensate was emorphoua 
| was 300 A. The electron-diffraction patterns were obtained by the method of ml~ 
tiple exposures, described by L. I. Tatarinova (Tr. ‘Inst. Kristallogr. ve 11, 10%, 
1955). ‘the values of the coordination numbers for the first coordination sphere |— 
are D3; yy, = 1U5 and n Bi §.8, and dre close to those obtained for crystal- 
line ani Golten IngB4. i ia thus concluded that InoBi has the same short-range 
order siructure in all modifications, Orige arte has: 2 figures and 1 forma. 


Card 12 


SO AT Ne ne A te RCL C CTT T LOD He? de trivia nal Therma wine OR et cena het ROARS ON Url Seah Jame =: teaneng fie emeMePeneenmee + atme. 4 bs tes cow te ve 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411620006-1" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411620006-1 


Bs OTE nk at oe ae 
ACCESSION KR: 11325 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411620006-1" 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R000411620006-1 


_DUTOHAK XaeT.j KLYM, N.M. 


X-ray study of In-Bi alloys in the liquid state, Zhur. fiz, khim, 
39 no.31766-768 Mr '65, (MIRA 18:7) 


1. Livovskiy gosudaratvernnyy universitet imeni Ivana Franko, — 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411620006-1" 


"APPROVED FOR RELEASE: 08/25/2000 


peewee 


CIA-RDP86-00513R000411620006-1 


4° Youe7 266 tt (m)/ewP(t)/EwP(b) 13P(e)~ JD/JG ae 
: ACC NR: AP5S028379- cee ance o ‘SOURCE CODE: UR/0369/65/001/005/0612/0613 — : 


ak, Ya, I.; Dorofeyeva, A. K.j Mikolaychuk, A, G. ls 3 — 
| ORG: L'vov State University im. Iv; Franko (L'vovskly gosudarstvennyy univers 
| gitet) © ~ ee 


AUTHOR: Dutch 
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TITLE: The effect of small deformations on the static atomic displacement in 
; copper and molybdenum 
A eee 


see as ee faa 
SOURCE: ‘ Fiziko-khimicheskaya mekhanika materialov, ve 1, no. 5, 1965, 612-613 


TOPIC TAGS: x ray anslysis, deformation, ‘copper, molybdenun, crystal lattice — 
deformation, material deformation, crystal lattice structure 


ABSTRACT: This article presents the results of x-ray determination of the magni-.: 
tude of static atomic displacement in electrolytic copper and technically pure 
molybdenum. Deformation was achieved by rolling thin wire between two polished 
steel plates, Results show that an increase in the degree of deformation in- 
creases the mean square deviation of the atoms from an equilibrium position in 

. the crystal lattices of copper and molybdenum. It is noted in conclusion that ; 

| there are no sufficient data at present which contributes to the determination of -  - 


' the effect of deformation of specimens in various aggressive media on the dis- _ 
l card 1/2 aie 
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7 | tortion of the crystal iettiee. These questions, however, are urgent because. : 
many metal parts and devices aoe in such media, Orig. art. has: 1 figure 
i and 1 table, , 
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TITLE: ‘Theradeleeeeie power of igutd\ toys of the indium-bismuth’ system 

SOURCE: Zhurnal fLzicheskoy khimit, v. 40, no. 3, 1966, 718-719 


TOPIC TAGS: indium bismuth systen, indium alloy, bismuth containing alloy, cane 
thermoelectric power 


ABSTRACT: The thermoelectric properties of liquid indium-bismuth alloyo has been in-- 
vestigated at 240, 300, and 400 C. Alloy specimens were obtained from 000-grade ind 
and 99.99%-pure bismuth. The thermoelectric pover was determined in argon atmosphere 
in relation to an alumel electrode with a temperature gradient of about 50C. Qn the 
basis of the obtained data the curves of composition, dependence of the differential 

thermoelectric power for indium-bismuth alloys were plotted (see Fig. 1), The maxima 
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‘of the curves correspond to InjBi and InBi compounds and the minima, -to eutectic... 
compositicn. All investigated alloys have a negative thermoelectric power whose. 
absolute magnitude does not exceed -4.5 pv/C. Investigations of the conductivity 
mechanism indicated that indium-bismuth alloys in either the solid or liquid state 
‘fave metallic-type conductivity. Orig. art. has: 1 figure and 1 table. [AZ] 
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TITLE: Structure and electric ‘properties| ‘of alloys of the systems indium-galliun 
and gallium-tin in the regions of melting and the liquid state 


_ SOURCE: Fizika tverdogo tela, Vv. 8, no. 2, 1966, 598-599 


Toric TAGS: indium alloy, gallium alloy, tin alloy, alloy phase diagram, alloy 
system, thermoelectric power, electric resistance, x ray diffraction & alysis - 


ABSTRACT: To obtain quantitative data on the structure of the liquid elloys the 

authors have measured the concentration dependence of the absolute thermoelectric 
power and of the electric resistivity of 15 alloys of different compositions for , 
each system. From an analygis of the plotted results, in conjunction,with the ( 
plets of the_state diegrams}"it is concluded that in the case of the’gelliumn-tia 

system the eutectic composition ie transformed into a physical solution with sta- eu 
tistical distribution of etoms of different sorts at temperatures below soc. For - 
the indiumgallium system, the statistical distribution of the atoms is character- ata 
ized 8% témperatures on the order of 8oc. ‘These conclusions are in full agreenent 
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with results of x-ray diffraction enalysis. Orig. art. has: 2 figures. 
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| SQURCE: Ucreyineliyy tizichnyy zhurnal, v. 11, no. 4, 1966, 455-457 
“Lorre TAGS: alloy system, heat conductivity, pyrometer, thermoelectromotive force, 
: lead containing alloy, tin containing alloy J 


‘ | ABSTRACT: ‘The authors study thermal and thermoelectric properties of alloys in the 
Pb-Sn system with the following concentrations of Sn (wt.%): 0, 5, 10, 20, ho, 61.9, 
80496; 98 yand 100. .\Heat conductivity measurements were taken by the heat wave method 
The yFPK-59 pyrometem as used and the specimens to be tested were placed in cylindrical 
thin-walled crucibles made from stainless steel. Each crucible was placed in 4 furnace 
with two heating units surrounding the specimen coaxially. The chromel-slumel thermo- 
couples were fastened to the interior of the specimen, one at the center, and the ie 
at a given distance from the center. Periodic disconnection of” the. innermost heating 
element produced radial heat waves. Fluctuation amplitude did not exceed 1°C. Ex- 
pressions are given for calculating the heat conductivity coefficients. The results 
show that these coefficients decrease as temperature is increased. The thermoelectric }— 
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oe properties of the alloys studied were measured by & method described in the literature 
S\fhe integral thermoelectromotive force wab measured with reaggct to alumel by the R-30 
’ |pyrometer. X-ray diffraction analysis of the eutectic alloy! shows regions which con~ 
“tain distributions typical of the interface between pure components where additional 
/ jmixing energy indicates a strong interaction between like atoms. A study of thermal 
teenductivity and the temperature dependence of thermal conductivity as functions of 
concentration at 400°C shows a deviation from linearity with a maximum at the eutectic 
point. A graph is given showing the integral thermoelectronotive force as a function | 
of alloy composition at temperature differences of 100, 200, 300 and 400°C between 
thermocouple jundtions. "Cylda" soldering of the specimen holds to 50°C above the 
melting point. Convex th oelectromotive curves describe regions with concentrations 
Which conform to the phase\Uiegram for a~ and B-solid solutions. The eutectic com- 
position is fixed by the point on the curves corresponding to the maximum thermoelec- 
tromotive force.. It may be assumed that microregions with a pure component structure. 
reduce thermal conductivity and increase the thermoelectromotive force with respect to 
those quantities which are determined by the laws governing additives. . Orig. art. has: 


12 figures. 
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| TITLE: Effect of x rays on the conductivity of thin HgS films 

SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 11, no. 9, 1966, 978-981 

TOPIC TAGS: radiation, photoconductivity, mercury sulfide, radiation dosimeter 


ABSTRACT: A:-method is described for obtaining films of a trigonal modification 
of mercury sulfide by evaporation in vacuo of artificial a-HgS samples. The effect: 
of x-rays on the conductivity of thin films was investigated, The radiation sourc es | 
were tubes with anticathodes of Cr, Fe, Co, Cu, and Mo. The x-rays dose falling 
on the sample, was determined with a PM-1-M dosimeter. It was shown that the Rise. 
photocurrent value depends on the dose and wavelength of the characteristic radia- 


’ tion and increases with increasing wavelength. The continuous radiation of a 
short-wave spectrum does not substantially affect the photocurrent value, These —--- 


data indicate that with a thin film, the photoconductivity of the sample is deter- 
cord 1/2 
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yield or the life of the current carrier. Orig. art. has: 3 figures, (Based on 
authors’ abstract] [NT] 
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| wire as the. reference elect ‘ade. The thermo-e.m.f. was recorded with the aid of a R-306 


_~alumel couple and a.) is the absolute thermo-e.m,f, of alumel, Findings: for the Pb~Bi 
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TITLE: _Thermoelectric properties\6f certain metals and alloys in molten state 

SOURCE; Fizika metallov i metallovedeniye, v. 22, no. 1, 1966, 123-124 


TOPIC TAGS; potentiometer, thermoolectric property, molten metal, thermoelectromotive 
forco / R-306 potentiometer 


ABSTRACT; This work is a continuation of previous investigations (Dutchak, Ya. I., et al. 
FMM, 1962, 14, 789; FMM, 1964, 17, 940; ZhTF, 1964, 34, 1901), with the difference that 
it deals with the dependence of thermo~e, m, f, on-composition for alloys of the Ga~Pb ‘and 
Pb~Bi ‘systems as well as for.the metals Pb, Sn, Zn,’ Ca,’ Bi, Sb, Ga, on using an alumel 


potentiometer. For the pure|metals absolute thermo-e.m.f, was determined from the formu 
la Gy, =Qm-al+%,, Where a, _., is the differential thermo-em.f. of the molten metal- 
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| system the curves of integral thermo-e.m.f{. display a minimum corresponding to an alloy 
| with eutectic concentration, i.@. the eutectic point is fixed, This finding is in agreement with 
the findings of x-ray analysis (Sharrach, P. S., etal. J. Chem, Phys., 32, 241, 1960) which 
show that regions with pure-component structure exist in the molten eutectic Pb-Bi alloy. It 
- is established that for most of these metals absolute thermo~e.m.f, is independent of tempe~ — 
"| rature (in the 200-800°C range). Theso findings were used to construct the thermoelectric 

| series of the molten metals at the temperature Ta + 100°C: Sb, Zn, Cd, Sn, Ga, Bi, Pb, 


with the corresponding series for these metals in sclid state being: Sb, Cd, Zn, Pb, Sn, Bi. 

| t+ is worth noting that the difference in the variation in thermo-e.m.f, between the extreme 

| members of the series for the solid metals is ~120 »v/deg whereas for the molten metals it 
is ~10 pv/deg. This fact appears to indicate that, when in molten state, the metals differ from 
each other much less than when in solid state. Orig. art. has: 
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ABSTRACT: In view of the little attention paid in the past to the liquid state of 
the Sn-Sb system, the authors investigated by x-ray diffraction analysis the struc- 
ture of a liquid alloy containing 3.8 at.'{ Sb, using as the structure-sensitive pro- 
perty the absolute thermoelectric power, which was investigated in a wide range of 
temperatures using l2 liquid alloys of the system. In addition, the structure of the 
3.8% alloy was investigated at 255 and 415c with the aid of x-ray diffraction. The 
radial distribution of the atoms in the liquid alloys was determined by the Fourier | 
method from the scattering intensity curves. At low antimony concentrations, the ob- | 
tained isotherms were smooth curves, in agreement with the x-ray structure anglysis, 
indicating that the atoms are statistically distributed. At 65 at.% Sb, correspond- 
ing to the high-temperature limit of the intermetallic B phase, a maximum appears on 
the isotherm curve. This maximum is attributed to partial retention of directional 
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bonds. This assumption is confirmed by the large sensitivity of the thermoelectric 
power to the carrier density. It was also noted that the thermoelectric power of 
molten alloys with high antimony concentrations decreases with temperature. This 
result is connected with the highly developed covalent bonding of the antimony in 

. the solid state and the sharp increase in the free-electron density upon melting. 
Orig. art. has: 3 figures, 1 formula, and 1 table. 
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